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(54) COOLER FOR ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact and simple color for an 
electronic component with the which the heat dissipating efficiency of the 
electronic component is high. 

SOLUTION: A pedestal part 3, which is formed integrally with a plate-like heat 
pipe 1, is formed in the prescribed place on the surface of the heat pipe 1. The 
electronic component 5 is attached to the top face 4 of the pedestal 3, capable of 
giving and receiving heat. A radiation fin 6 which is formed by zigzag bending a 
plate material and a ventilation means 8 which sends air to the plate face direction 
of the radiation fin 6 are attached directly respectively to the other part of the 
heat pipe 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The condensator for electronic parts characterized by attaching in the 
predetermined part of the front face of a plate-like heat pipe the electronic parts 
which generate heat by operating possible [ heat transfer ], and attaching the 
radiation fin in other parts of the plate-like heat pipe. 

[Claim 2] The condensator for electronic parts according to claim 1 characterized 
by attaching said electronic parts in the plinth section formed in the condition of 
having risen on the front face of said plate-like heat pipe at the adhesion condition. 
[Claim 3] Claim 1 characterized by for said radiation fin carrying out by folding a 
plate 99, and forming it, or the condensator for electronic parts given in 2. 
[Claim 4] The condensator for electronic parts according to claim 1 to 3 with 
which a ventilation means to ventilate in the direction of a plate surface of said 
radiation fin is characterized by being attached in said plate-like heat pipe. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention cools electronic parts, such as arithmetic 
and program control (CPU) carried in a personal computer, or a hard disk drive 
(HDD), and relates to the condensator which prevents that overheating. 
[0002] 

[Description of the Prior Art] since this kind of electronic parts have unescapable 
internal resistance, if it generates heat by making it energize and operate, 
consequently temperature rises above to some extent — actuation — unstable — 



becoming — just — being alike — a malfunction will be started. Therefore, 
conventionally, the various equipments for cooling of electronic parts are 
developed, for example, the equipment which a heat sink is attached [ equipment ] 
to electronic parts direct picking, and increases a heat sinking plane product, the 
equipment which attaches and carries out forced-air cooling of the micro fan to 
the heat sink are developed. 

[0003] These cooling systems are the structures of increasing the heat release 
from electronic parts and preventing overheating of electronic parts, by increasing 
the substantial heat sinking plane product of electronic parts with a heat sink. 
Therefore, the air used for cooling is restricted to the air around electronic parts. 
Therefore, when the content volume of the case with which electronic parts are 
held is small, the internal temperature rises gradually and the situation it becomes 
impossible to fully cool produces electronic parts. 

[0004] That typical example was small data processors, such as a laptop type 
personal computer, and with this kind of equipment, since portability and 
conveyance nature were thought as important and the case of the small volume 
was used as much as possible, the space part around electronic parts was 
restricted extremely. Therefore, in radiating heat around electronic parts, that 
there is little heat capacity of the air in a case cannot perform sufficient cooling. 
In other words, usable electronic parts will be restricted by the refrigeration 
capacity of a condensator. 

[0005] So, in the former, the condensator which cools electronic parts is 
developed by making the open air radiate heat in the part distant from heating 
elements, such as electronic parts. Since the electronic parts and the radiator 
which are a cooling object are being isolated, this kind of condensator needs to 
transmit heat efficiently among both. Therefore, while contacting a heating 
element on thermally conductive high heat exchanger plates, such as aluminum, it 
is considering as the configuration which attached the heat sink in other parts of 
the heat exchanger plate. Moreover, in order to assist conduction of the heat by 
the heat exchanger plate, making a heat pipe a heat exchanger plate meet, and 
arranging is also performed. 

[0006] That is, it is the thermophore constituted so that the part which 
evaporation by the working fluid which was made to radiate heat after making the 
steam flow to low temperature and depression, while enclosing the fluid of 
condensation nature, such as water and alcohol, with the interior of the pipe which 
sealed the heat pipe as a working fluid and evaporating the working fluid according 
to the heat input from the outside, was made to condense, and was liquefied as a 
result produces might be made to flow back with a capillary tube pressure etc. 
therefore, according to the heat pipe, since the latent heat of vaporization of a 
working fluid can convey heat, by making a heat exchanger plate meet and 
arranging this, the traffic of the heat from electronic parts to a heat sink is 
markedly alike, increases, and can cool electronic parts more efficiently. 
[0007] An example of the cooling system which used this kind of heat pipe is 
indicated by JP,8~37389,A. If the configuration is briefly explained with reference 



*° drawing 4 , two or more pipe-like heat pipes 22 are arranged in parallel inside 
the metal case 21 which consists of aluminum, copper, etc., a cooling plate 23 is 
constituted, and the heat dissipation devices 24, such as a water cooled jacket, 
are formed in the end of the longitudinal direction of the heat pipe 22. And the 
exoergic electronic parts 26 attached in the printed circuit board 25 are attached 
in one side or both sides of a cooling plate 23 on the screw 27. Therefore, the 
heat produced with the exoergic electronic parts 26 is transmitted to the heat 
pipe 22 of a cooling plate 23, and subsequently stripping is carried out by the heat 
dissipation device 24, consequently heat is taken from the exoergic electronic 
parts 26, and the cooling is performed. 
[0008] 

[Problem(s) to be Solved by the Invention] The heat generated with electronic 
parts as mentioned above is transmitted to the heat pipe which is excellent in heat 
transport capacity through a cooling plate, and it is carried to a heat dissipation 
device, and since heat is radiated after that in the part which is distant from 
electronic parts with airstream, the temperature up of electronic parts can be 
controlled. Moreover, according to the capacity of the heat to generate, the 
number of a heat pipe can be fluctuated easily. After all, the above-mentioned 
conventional electronic-parts cooling system has the advantage which can be 
considered as the configuration corresponding to change of the magnitude of 
electronic parts, a number, arrangement, etc. 

[0009] However, since the heat of electronic parts transmits to a heat pipe and a 
heat dissipation device via metal casing, when the contact thermal resistance 
between a heat pipe and electronic parts and between a heat pipe and a heat 
dissipation device is high and there is at least one slack of a screw, the adhesion 
of electronic parts and a metal case worsens, consequently there is a problem 
that heat transport capacity declines. Furthermore, since there was an increase 
factor of such thermal resistance, when the calorific value of electronic parts 
became large, the cooling system needed to be enlarged, after all, product cost not 
necessarily had the relatively [ highly and ] high cooling engine performance, and 
there was un-arranging [ to which it moves against miniaturization ]. 
[0010] This invention aims at making the above-mentioned situation into a 
background, being made, and being able to perform efficiently heat transfer to the 
heat dissipation part from the electronic parts generating heat, therefore cooling 
effectiveness offering the condensator of electronic parts compact high moreover. 
[0011] 

[Means for Solving the Problem and its Function] In order to attain the above- 
mentioned purpose, this invention is characterized by adopting a plate-like heat 
pipe, and for electronic parts and a radiation fin uniting with that plate-like heat 
pipe, and being arranged. Specifically, invention of claim 1 is a condensator for 
electronic parts characterized by attaching in the predetermined part of the front 
face of a plate-like heat pipe the electronic parts which generate heat by 
operating possible [ heat transfer ], and attaching the radiation fin in other parts of 
the plate-like heat pipe. 



[0012] Therefore, in invention of claim 1, the heat produced with electronic parts 
is conveyed toward a radiation fin by the plate-like heat pipe with which this is 
attached. In that case, since the transportation efficiency of heat is high since it is 
conveyed as the latent heat of vaporization of the working fluid which is not based 
on heat conduction but is enclosed with the interior of a heat pipe, and electronic 
parts contact a plate-like heat pipe directly and the radiation fin is further 
prepared in the plate-like heat pipe directly, there is little thermal resistance in 
the heat transfer path to a radiation fin from electronic parts, also at this point, it 
can heat-transfer efficiently and electronic parts can be cooled. And since 
electronic parts and a radiation fin serve as a configuration attached to the plate- 
like heat pipe by one, it can consider as a compact cooling system. 
[0013] Moreover, invention of claim 2 is a condensator for electronic parts 
characterized by attaching said electronic parts in the plinth section formed in the 
condition of having risen on the front face of said plate-like heat pipe at the 
adhesion condition in the configuration of claim 1. 

[0014] Therefore, in invention of claim 2, the workability which attaches electronic 
parts in a plate-like heat pipe becomes good by preparing the plinth section 
currently formed by uniting with a plate-like heat pipe. 

[0015] Furthermore, in claim 1 or the configuration of 2, said radiation fin of 
invention of claim 3 is the condensator for electronic parts characterized by being 
broken, carried out and formed 99 about a plate. 

[0016] therefore — invention of claim 3 — a parenchyma top — many — since 
the radiation fin used as several sheets folds a plate 99, carries out it and is 
formed in one, that fabrication operation nature becomes good, and since what is 
necessary is just to attach this in a plate-like heat pipe moreover, the fabrication 
operation nature of a condensator becomes good also at this point. 
[0017] And invention of claim 4 is a condensator for electronic parts with which a 
ventilation means to ventilate in the direction of a plate surface of said radiation 
fin is characterized by being attached in said plate-like heat pipe in claim 1 thru/or 
the configuration of 3. 

[0018] Therefore, in invention of claim 4, since the whole condensator which 
includes this ventilation means by attaching a ventilation means in a plate-like 
heat pipe is unified, and that handling and attachment nature improve and forced- 
air cooling of the radiation fin is carried out, the heat leakage from a radiation fin, 
i.e., the cooling engine performance of electronic parts, improves. 
[0019] 

[Embodiment of the Invention] Below, with reference to a drawing, one example of 
the condensator for electronic parts of this invention is explained. Drawing 1 is the 
perspective view showing one example of the condensator for electronic parts of 
this invention. First, when the plate-like heat pipe 1 is explained, the plate-like 
heat pipe 1 is heat-conduction equipment which prepared the wick which the fluid 
of condensation nature, such as water, is enclosed [ wick ] with the interior of the 
container (hollow well-closed container) 2 sealed in the airtight condition as a 
working fluid where noncondensable gas, such as air, is deaerated, and makes it 



produce a capillary tube pressure if needed further in the interior of a container 2. 
In the example shown in drawing, the container 2 is formed in the shape of a 
rectangle. 

[0020] Moreover, the top face in drawing of this container 2 has constituted the 
shape of a rectangle, and it unites with the condition that the plinth section 3 rose, 
and is formed in one edge of that front face. This plinth section 3 may be formed 
by making the top-face part of a container 2 project, and being formed, or making 
only this part heavy-gage. Moreover, this plinth section 3 is equivalent to the 
location of the heat-receiving section. 

[0021] The plinth section 3 was formed in a container 2 and one of die casting or 
draw forming, and has constituted the shape of a rectangular flat column by it The 
shape of a flat rectangle is accomplished, and the top-face section 4 of this plinth 
section 3 sticks the electronic parts 5, such as CPU, there, and attaches in it. 
[0022] On the other hand, the radiation fin 6 is attached in other edges of said top 
face in a container 2, i.e., the plinth section 3 and the edge of the opposite side, 
this radiation fin 6 carrying out by folding the plate which consists of metals, such 
as aluminum or its alloy, 99, being formed, and fixing on the top face of said 
container 2 in the part of that bend line — many — the fin 7 of several sheets is 
formed. In addition, these fins 7 are arranged with the posture which turned the 
direction of a plate surface in the die-length direction of a container 2. And the 
radiation fin 6 is attached in the location equivalent to the radiator of the plate- 
like heat pipe 1. 

[0023] On the other hand, in the edge of a radiation fin 6, the micro fan 8 
equivalent to the ventilation means of this invention is stationed. The micro fan 8 
has been stationed between a radiation fin 6 and the plinth section 3 among 
containers 2, and has fixed to the container 2 with the proper means. Moreover, as 
this micro fan 8, the radius style fan of a bottom-horizontal-discharge mold is the 
configuration which was adopted and equipped the interior of housing 10 with the 
blade 9 which carries out a rotation drive. 

[0024] Moreover, the inhalation section 1 1 which adopts the open air is formed in 
the flank and/or the upper part in drawing 1 of housing 10. Furthermore, the 
discharge part 12 in housing 10 is arranged, where the edge of a radiation fin 6 is 
countered. Therefore, when the micro fan 8 is driven, as airstream shows by the 
arrow head, it absorbs inside housing 10 from the inhalation section 1 1, and the 
inside of a radiation fin 6 is passed, and it is sent out outside. 
[0025] Moreover, the height of the micro fan 8 on the plate-like heat pipe 1 is 
equally set up, respectively with the height of the radiation fin 6 from the plate- 
like heat pipe 1, and the height of the electronic parts 5 on the plinth section 3. In 
addition, the micro fan 8 is constituted by the power of the dc-battery (not 
shown) with which the interior of a personal computer case is equipped standardly 
possible [ a drive ]. 

[0026] The refrigeration unit 13 of a piece is formed of the radiation fin 6 attached 
in the plate-like heat pipe 1 as mentioned above, and the micro fan 8, and this 
refrigeration unit 13 is held in the personal computer case in the condition of 



having put on the chassis 14 with which the pars basilaris ossis occipitalis of a 
personal computer case was equipped, as shown in drawing 2 . 
[0027] In this case, since the refrigeration unit 13 constituted by the plate-like 
heat pipe 1, the radiation fin 6, and the micro fan 8 will be in the condition of being 
supported by the chassis 14, it can maintain an expected posture after about 
[ that installation can be performed easily ] and installation. Moreover, by this 
example, the inferior~surface-of-tongue section 15 of the plate-like heat pipe 1 in 
a refrigeration unit 13 is ****(ed) at the rear-face side of the key boat (not 
shown) with which the top-face section of a personal computer case is equipped. 
[0028] Therefore, with the above-mentioned structure, the heat produced when 
electronic parts 5 operated is transmitted to the plate-like heat pipe 1 via the 
plinth section 3, and in connection with it, the working fluid inside the plate-like 
heat pipe 1 is heated, it evaporates, and the plate-like heat pipe 1 starts actuation. 
That is, after being transmitted to the plate-like heat pipe 1 via the plinth section 
3, the heat generated from electronic parts 5 is transmitted to the rear-face side 
of the inferior-surface-of-tongue section 15 to the key boat section, radiates heat 
from the key boat section to the exterior of a personal computer case, operates 
the plate-like heat pipe 1 to coincidence, and radiates heat to a radiation fin 6. 
[0029] Moreover, the heat which a radiation fin 6 holds is transmitted to airstream. 
The hot airstream is discharged by the micro fan 8 to the exterior of a personal 
computer case. That is, the heat of a radiation fin 6 is carried to the exterior of a 
personal computer case with airstream, consequently the temperature rise of 
electronic parts 5 is controlled or prevented. 

[0030] With the above-mentioned configuration, the thermal resistance at the time 
of transmitting heat from electronic parts 5 to the plate-like heat pipe 1, since the 
plinth section 3 which attaches electronic parts 5 has become some plate-like 
heat pipes 1 becomes very small, consequently the heat dissipation property of 
electronic parts 5 becomes good. Moreover, since the plate-like heat pipe 1 and 
the radiation fin 6 are attached direct picking, those contact thermal resistance is 
reduced and heat transport capacity becomes high. 

[0031] With the further above-mentioned configuration, since the radiation fin 6 is 
attached in the direct plate-like heat pipe 1 in addition to the plinth section 3 
which attaches electronic parts 5 being formed in the plate-like heat pipe 1 and 
one, the components which constitute a refrigeration unit 13 decrease, a 
manufacturing cost is cheap and, moreover, fabrication operation nature will 
become good compact. 

[0032] In addition, although it constituted from an example mentioned above so 
that it attached in a direct plate-like heat pipe via the plinth section in which 
electronic parts are united with the plate-like heat pipe, and a radiation fin might 
fold a plate 99, might carry out it and it might attach in a direct plate-like heat 
pipe Directly [ "directly" ] in this invention, the existence of this kind of inclusion 
currently generally performed conventionally is not eliminated including making the 
filler which carries heat transfers, such as the so-called thermal joint, intervene. 
Moreover, that what is necessary is to project the plinth section in the direction of 



board thickness of a plate-like heat pipe, and just to form it, if electronic parts can 
be carried, the configuration will not be limited. 

[0033] Moreover, the electronic parts made into the object of this invention are 
not limited to CPU, and contain the large common electronic parts which generate 
heat by energizing and operating. The metal components which can furthermore be 
used by this invention may not be restricted to aluminum or its alloy, and may be 
other metals or those alloys. 
[0034] 

[Effect of the Invention] By attaching the radiation fin to other parts of a plate- 
like heat pipe direct picking, the thermal resistance between electronic parts, a 
plate-like heat pipe, and a radiation fin can decrease sharply, and heat transport 
capacity or the refrigeration capacity of electronic parts becomes high at the 
same time electronic parts are attached to invention ****** of claim 1, and the 
predetermined part of a plate-like heat pipe direct picking, as explained above. 
Moreover, since the whole can be unified by making a plate-like heat pipe into a 
subject, it can be compact, and can be dealt with and a sex can consider as what 
has the good and still better attachment nature to a personal computer etc. 
[0035] Moreover, by preparing the plinth section currently formed by uniting with 
invention ****** of claim 2, and a plate-like heat pipe, it can simplify attaching 
electronic parts in a plate-like heat pipe, and the fabrication operation nature 
becomes good. 

[0036] Furthermore, since invention ****** of claim 3 and a radiation fin carry out 
by folding a plate 99 and are formed, a production process can be simplified, 
consequently fabrication operation nature becomes good. 

[0037] And the condensator itself is miniaturizable, while the heat transmitted to 
the radiation fin by attaching invention ****** of claim 4 and a ventilation means 
in a plate-like heat pipe is emitted quickly and the surrounding air convection 
current of a radiation fin becomes good. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of the condensator for 
electronic parts concerning this invention. 

[Drawing 2] It is a perspective view in the condition of having attached the 
condensator for electronic parts in the chassis. 

[Drawing 3] It is the sectional view which meets the III — III line of drawing 1 . 
[Drawing 4] It is the top view of the conventional cooling system for electronic 
parts. 

[Description of Notations] 

1 — Plate-like heat pipe 2 — Container 3 — Plinth section 4 [ 6 — Radiation fin 
7 — Fin 8 — Micro fan. ] — The top-face section, 5 — Electronic parts 
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[0 0 2 7] c©«^» Wttk-Fy\V7it»7 
-f > 6 <t V-f ? P 7 r V 8 t lc J: o TiiJ^tlTl^M* 
jpa-'y h 1 3«u ->*->1 4lC5£J#*nT^^ttSI<h 

ft * s » ix y ttw-fBi*fiM» tc?T 5 c t # s 
y t>\ m y «tt«icm^©ss^^*if#-r ^ c t 

I«t-h/U7"1 ©TBSSPI 5t>\ liVZ}-s*r-X<D 
[0 0 2 8] Lfc#9Ti:IB0>*Nt?ld:« SE^gPAStf 

P>^- X©tt»lcfiM»**u raB#»c¥«4«t-h/'S-f 
[0 0 2 9] *fcttJ»7-f>6(B«*rT3JIM*s ffift-JS 



•5s SfS»7.<>6©^*, ^*3S<!:<!: i fe»lc/\°yp>">— 

x<D^.»tcai(#n» *<oi»s*» «?spa 5 ©sig±s* ,i 

rat L < tifi&ihtfft*. 
[0 0 3 0] ±E©««T«» ^gPp D p5^IXyfttttS 

©T\ ^a5p D p5*^¥««t:-h/\Vyi tci*LTJ» 

*ear *i»©rft«fii« { *tja6T/jxs < ft y , ^ose 

JR. m^gPn a p5C7)a^!it14^S»lcft^, £fc¥t5tft: 

-h/\V7ii»i7-Ty6i # ran y mt e+iri^ 

[003 1] ?6tc±IB<D«fiKTH*, 

1 3^»5)6-r^gPp a p6^>ft<fty. Sifif^ll146^<6^ 
OgjfiPX h *MB£tT\ LH^V/^ hftfecDtft 

[0 0 3 2] 4fc±aLfc*«:ffilT»tt. VTtfAfluptf 
ttt- h/N°-f yi-f*tCftoTt^^gP^!g* LTil 

»«-^l+A#f y LTBIftTSttk- h/w^icujywt 

ice toting c <Dm(Dftte<&ii<Dfti±ziimt % to? 

[0 0 3 3] $fcC(D^(7)»^<fr^«?gPp a pl*, C 

K<ty«»f *l£<— «0«?»A*«C. *6tec© 
«W7ffifflT«C i;©T*^^SgPp D ptis 7il>=. — 0 lx 

[0 0 3 4] 

[IIB^©^] J-X±^L/cJ:3lc, ISsRH 1 OfgRSJ: 

mizm my -r >&mt&w. y «■ tt s nrt^ c <»: (c <fc y » 

p D p£D^*nt6736^S<ft^« $fc» TSttfc-h/^-fy* 
ittiLTfM- WbT**©T. P>/\ 0 ^ hT'Uty 
JfilM4#<fc < , 3-eic«/\°V P>ft<!:'lc»t-Sffi^#^ 

[0 0 3 5] $ft, IMCH2d!)KWJ:tildr. 

<hicj;oT. «^gPp o p>&¥«5ttt:- h/wyicroywt 
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[0036] stasis 3 ofse^ftfefs nmcy-i 

[0 0 3 7] -5-LTs »*^4©«W<fcntf. i£J&#g 
tPNgK t - h / \V ^KBt U ft It S *t£ £ t Ic J: o T, 

Wf* Mb?**. 
[0®(Dffi^&i«B^] 

[si] c oawtcffi**?»iftffl>fMa]»©-af*ffii 



&g%r*HJIBI?£«. 

[0 2 ] *-<d«?sk&a3$£p«*& -> + ->iox y tttffc 

[0 3] H1©lll-lll*«c»3»HmEn?J6*. 
[04] ^5l?(7)^a5p D pffi^iP^M©¥SllTS^o 
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